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(54) METHOD AND APPARATUS FOR INK JET RECORDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and an apparatus for 
Inkjet recording with a plurality of dots responsive to a gradation of 
each pixel by discharging ink at a predetermined frequency 
continuously from each recording element. 

SOLUTION: At the time of using a cartridge having a normal ink 
density, both heaters A and B are driven by double pulses, and a large 
dot is recorded. At the time of recording a small dot only the heater A 
is driven by the double pulses. And, at the time of using a photo- 
cartridge having a light ink density, the heater A is driven by a single 
pulse, the heater B is driven by the double pulses, a large dot is 
recorded. At the time of recording of a small dot, only the heater A is 
driven by the single pulse. And, the small dot is recorded precedingly to 
the large dot, and hence a pixel having the small dot and large dot can 
be recorded with satisfactory gradation reproducibility. 
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mmmcrMM] 

$cOB»^fe»^*(cffMt-|> >f v^x -y F 
MIEfEH^-y F<OttifJPfc*tlSU ISnEIBRSJBjS-r* 

«ifcc7> h .y f zms%*t&Mm<r)4 y 9 Th otivhm 

> ? 3St0P& & 4<-& < k t> 2 £ , MlSIEfflK 
ttftP^FJrSt^^M 5 y^JSKLTtttflS-lfS £ k 

WiBW»¥afc i -5 T buI EISHK 7 K*^ M IE0r 5e <n 9 
A ^yfxmmLXQiitiZfL&^K H2o^ 
£ffiffiW*rticfJ*3l*:Sfctf>, MIEIEil^y KOttSi 
PkiEI§^#;k<7)SBSL tulEiKK k i> 2oo^f y^o 

MfEBf®?)^ sy/, ^.y ; mrfE^ : Sr< k 1 2 y 

& 4 > ? & *v hmmm. 

umm2 ] i izimnj y? *jx. -y bmm 

WX'fo i T , MIEIEfflK 7Ki>t IflBiBlft^a i -?T 

u 

WmsiZk* V ^ F F k ffl*WH=/jN§ V v/jS F F £® 

j^*^<jw: swat-*-*. 
[ msm 3 ] m&g 2 izmm^A y ? -y f skk 
ire* -3 t . mmtyz±z ^ f -y f zmm-h Ay?<r> 

[If *if 4 ] If 3<iI3 (ctE»c?M i^'x v bE£g 
it!) -5 T . TwlE/h H >y h vmmttt T« >y h <t 9 4>5t 

tciEis $ ft a £ t a fc * . 
[»*iM5 ] nn&R3£3EBbn4 y? v hmm 
w.T$>~>x, m—^Axcov h^m-thtzmzA y 

&ntfcmwmt: f , fflfEIBJi'v-y F<y)ttftPk 
k OPJUSr L , fflflBWSr*^ X0> F >y F £® 

y?«ttaiafl-***vwivi, v2(vi> v 

2) tUciJ, 

0 < f ■ L ■ ( vl-v2) /vlv2<l . 0 

c^Mfi^*^ i k MMR^* . 
[M*H6 ] iznmcoA y? -y vmm 

WXfo o X s Tiff!EttffiPfc>!tJ£ LT2H tlgS&I^MSr 
:JM 5 y^T'miE^*^M^I»mffifii**JiI^X{± 
[If *if 7 ] it^S2fciamg^^ >^ MEfiS 

its o t . miEttm p ^mje l x m% & ®.mzmm<7> 



[ 8 ] If *H 1 £!E»<7) •fy?y"x7h IB«^ 
StC mlEIEKl^a^i^THulEIEii^-y 

< t 2004 y^^miaH»i*itc#*S-^ 6fc«>, ftf 
IEIEI5^ -y H cottSJ P k lEIftM* t «3ESf . MIE^=5r < 
k 1 2o</M y^fottriEFJfSw^-f sy/, St/milE^ 

[If *II 9 ] lf*II 6 Xi4 7 tCfE»^>f y ^ ^ x -y b 

IE#i^ST"fcoT. StmlBIEii^'y FT«ffl§ft^>^ 
y?tf0a^£»TSfi8'J¥gk » MiEM3'J¥©fcJ:§ 

[ it&m 1 0 ] ffjfcJS 1 T 1 ;^ 9 w v ^-f ft?&> 1 JBtlEtt 

saw •s^m^a k . uasEHra-r- ^ ^isis-r sen 

<_k*#Stk^. 

Clf &m 1 1 3 If^if 1 0 tzKM<?M y? is*, y ME 
mmmX'fo ~> X . mjlE^PIIE#*-r-^ * St#IEii7t4 
tc^JEt- § f - * fc$HW U * <7)^fl S Hfz r - ^ * S 

mflEIEii^aEf J -^^B!c¥afc i *) fWtS*ifelE»r- 
^ ^^'^TlS^III^IEIMS-riEliSrff d 
M»¥a*Mt*f 4 i k M*Skt-£« 

[fiw&B 1 2 ] m&m imii towmtp 1 «fciE 

»<0>f y^ ^"x -y hEjgaarCfcoT, MIEIEit^-y F 
14. SMbx^HF-SWfflfC-f y^SrRtffi-rSIEIft^-y 

«)<^ftx*;Hf-%±flc*||iTV^* ^ k £^k 

[IH*5B1 3 ] lEIi^y F»D±ffiP^fcP±m?tii>-f 

M^r-S.±^ §oB«^IE««*icffMt--l.-< ^x -y 

BtilEIESi^'y F<?)ttajP^JCEL, ffiSaBRfcJMWS 

a¥i<7) f -y f imsrsmifrt y?xfo->xK^zm 

%&mmc0'J'-%:<ki>2~o$:, mriElEH-^-y FcotttUP 

frt>mfeco?-{ s yyx'mfcLxotmzit&mmjLmt 
HffiEiBi&xgtfcoT uraEiEHK -y F*^iu mm&co? 

A $y7X'm%LX0klii%ii.&'Jt-%:<bi>2'O<7)Ay? 

immmfttzwtfZit&titb. piEiEii^-y F^o±m 

PklEliit*k^SESI. mm'J?%: <kh2~ocr> A y?co 
mmfecofA 5 &y ; '|fffE^ : 5r< k t> 2^^^f > 

hAy?i?*.»/ FfEii^r&o 

1 4 ] IfsKif 1 3 Iztm^A y? Vx v FIE 
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mftmxfo T , MIBIBIIK -y F IfriaFJf SCO * -f s 

^*F hfcfflStttte/Jv&vv|s|J -y b£JFM-t-5>^<#t 
[ If *II 1 5 ] If mn 1 4 tf BttW O^yxyhi 

ifc^T* o t , wt mziz § v ^ f . y f s j&aw 4 y 
y cosjg*vh§ f -y f ^mm-th cr>mm. i 0 t> 

[ if *jb i 6 ] m&H i 5 ^taK^n y y v a. -y fib 
mm£.x*h -> x , MiB'b f >y f co^** f -y f <t o t, % 

[ MM 1 7 ] ft&ri 1 5 iztmco 4 >9i>'jL -y MB 
o T , |BJ — -+?--f X<7) Y >y F £ ffM^-l) fcfttC 

y^D±K-r^n±aiMiiSist^ f , itSfeienK'y Fcottaj 
□ t mmm b nmm* l , itriaM^r f -y f 
£&&'t&-4 yfcDntmm&zzti^tivi, v2 ( vi 

>v2) fc Lfcfcfc. 

0 < f • L ■ ( vl-v2) /vlv2<l . 0 

c if *ii 1 8 ] m$jg 1 4 tcieig^w y y >>'x >y Ma 
mmx-h o t , itriattm □ fc# je l t sv 

SKr&flMRfflaSEfttMRtt^tt. 1ulB^Xg-C14. lirlB 
FJrScoy^ 5 y^'-Cl[ia^*tfOM=Srl»^ffit»i:*^Jl 

[ If *H 1 9 ] If *H 1 4 tCiattcM y y 5^* -y Ma 

«*ffiT*^>T, BfrfBttffiptMjEE u-ca**fflKtca 
m^-&zb*&mb~f&« 

1 m *iM 2 0 ] If 1 3 fciBtttf) -f^^vME 
IKTffiT* -5 T , jet=198EB«tEgt=*J i ^X illBtai*-^ 

>y f *> ffriemsto y -r s y yxmm Lxvkmzti&& 
ffriaias^y h'coD±ffiptia**«#:tco[fgM. ttrta^ 

< i; £> 2o<7>f yy CDMIBFJrScoy-f 5 yy\ RX/mM 

[ W 2 1 ] If 3<JB 1 8 XS4 1 9 tclBtfe^-f y ^ >>' 
x -y MB^^T-feoT. KtctuiaiBii^-y FTffifflS 
tihA y?<rmWkW$m-hTMb , {-^WHBSmt=JE 

tx&mmrnnwm%m*%&i-th tm^t & z 
bitmmb-tz,. 

[ If *IR 2 2 ] mim 2 1 ^IBttiO ^?yi7M2 

mjmx-fo ~> x , tjiaiaiix- ^ &3efc4nefl«fc« 



x^v^aanicoiaitss-cfBii^ffav^^N-xeijfp 

[0001] 

CIWHwM-*-SS»»iP] *»!Hli. IBii^'y 
IBIiWtM LT-^ y ^ ^ttaj^^TlB^^ft i^V^y 

[0002] 

«^»4. B«fff8Ka^V^T. ^777>fy« 

««sia»w±^#ia»s« (yx;^MR ^{±v 

^«{4, -ewEtftfiraftfcJ: 0 . ^Ji.{f >f >7 Vx. *t V 
5^, y-f tKy hst. if— v/i^. ifb'— &&mz 

tmt&Zb&TZ. ^ohCTiA yy-Jx -y bi£ 

y?y'x7b •Tijyj') J4, IBIiK-y KWRtEBn ( ^ 

[00 03] icoj; y-y-^'x-y hTU >-^tci3(t 
4*9— IBttttiV^T, ^7^'77^ v9X^-h(7M 

m&z±w&tzMzm.«<vmvmztix\^<, 

tS< LTfSHt^^±(f^0. ia«^a«IB$M?ffeJK 
t±*f, IB^T-^i: LT^fflwBmT-^^IB#SS 

, ^7V7^)v*m^x^mtift*' j nom<7>M 

[0004] 

VvJn F -y h t &«4$*TttfflLTl5jirf 

y X;Ptc5r 4 b J XiVWfiMz. h izm VGRim L < * 
[00 0 5 ] mcO±Z V ^ F -y F t JgW/hS V vjs F <y F 

i?A±.<omm.mxm>ti. sxfv&t&sr&u o hitc p u 

•CHSMfflK1ig-C& 4 *\ y XVFS^'iMx. 4 T . 
MH5i«co &xy- hTVAmcO^- Y f? x ruis^*^ 
ffl-TS^J&^-S., £0± a^F-y Ft/hF-y 

«. £O c ta^H63g^«J , 9^i4%^{4. ±F-yF 
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mm-^m^Ki. $s»t&miKkX.i£%tx touts 
xfem&aamTmmu lan^-y k whirs**** 

#<^ i 9IBIIKv bWrJ-XbT-yT^S^TLtd. 

[0006] ifcffir^fcoWBw^tsaw-i^rffitti 

:7 ? b Sc^lElf ^ >y b' ^7) 7 V % i/ 7'7b 7" — 77b > IE#§ 
7) H 5 ^ ; b 5 V 9m t> Rft tz&glsSr 0 * 
fl&nxbTvTSrSvvcLidifcfc&So 

[ o o o 7 ] x. taii^v bwi @«f4t^b'7 k 

/b F b t £*I££-ttTfEi|-f S £ f: fcMBMtfr . IE» 
^■y b*£«M6S (v;b-b^x) ±b'*y b£ffi 
»f 5j£*fc/M« >y bSrfEHrf&^k £ffl^1=5*-£T 

Hm^tc* b -y b fc/h b -y b sates-e-* i t 

[0008] *«^iJJEfl!*Mfc«» , C i 3r$*ut tw 
tfeflSR b lz X K) IBUT* btEliTf 

saw* *«okb*s itjiwtts. 

[0009] #9£tycr>mmZ. S&SflOb" «y b£ffM 
?*-*<0«^6tfcg<s'3*R b -y bt'IB»T# -g>^ 

-y himum&z/^^mm^m^-^ ztizhz, 

[0010] 4fc*W0!*>BWIi* iE»aLg£ffiT§-£ 
£ £ i: 3r< , S»S*l4B*<0lWH^*rfrft: b -y bT* 

isire# y? Vx. >y bie«*-ffis.t/'^w^a^ffi« 

[00 11] 

t:*%0(§7M S7 X -y b IBfi^Wi lilT<7) =t o SrfiUS 
b *T „ luffilBli^ «y b" WRttfJ P tc^f J£ 

t , mmmmzmfct&Mmco b >y b nmt&timw 

o£\ itfffEfE^K-y bWttajp^j^7);5M Sy/t 
3MLTttffi$*4«Ifc*tiWeWB»*ai:*WL, Iff 
iEBXl¥£t£ «t -> TffftElEI*^ -y b 6 ItrlBFifScO ? 4 
5y^Ta»L.Ttta}S*tiil«ar< f: £> 2-?7)>f >^§r 
ffffEBSrt£tf#£-e&*:#>. ffffEffiil^y HWttajP 
fc tEiftSffck WiEBL ffffE^&< fc fc 2 o«j Wfff 
lEFJfSw^-f 5 &t>'HfflB9-^< 1 1> 2o<?M 

I. 

[0012] *fc±IEBW*3»iWSfc«>t=*»IH^)-f 



*>. sm^-v K<^«:asP3&»6ttas$*Lft>f y^^iBi^ 

WB*^IB»M*fc»^-ri»^ y^S^'x -y bfES^ffi^ 
fcv^T, IfflEIEfflK-y PfOttaiPtStJEL. tfflEBS^ 

m^zm%&mmco>J?Zi:< t i>2^£, IfffBIBilK-y b 

96XSfc**-U. BfflBIBibXSfcfeV»TBfffBfBaK'y b 
^ItfffBFJrSWrM S y^tMLTtttiiS^S^< 
t^2oo^y^^|fflBB«rtt#*§-ii:S^to. SffiB 
IBH^-y K«ttaSPtEIBIE*fc<0ffiB, tffffi^< fc 

<ti> 2o<7M y^co^mm&^m^commzmn^ti 

[0013] 

<vim%:mmco&m£mm< / zwffli-& . 
[00 14] nii, #f&i#7)— mmmm&n-TV y v 

■ isXr-A.<7)ffi!&$:^-t7v-y7mx*$)&, 
[0015] Hlfcisv^T, ^Xb^ytjL— 
-WCIiosioi (^-f^mtA)! 
-C-»< 77 U ^-i/ a y V 7 b 1 0 2 WlBIT^-aT— ^ 
w^a^trd ±3K*if£§:fro^. v^4. t7MJ7 
^Hfft^ffi3T7' , 'J7-->'3 yy 7 b 1 0 2 2rffifflLT 
fSRLfcBftf— ^trUV^F^^^l 0 3i-frLX 

7° y yfmmziitt LxrvyhT^h^o i^«f 

[0016] 77^-^37771102 rMHStL 

GBf-?tU7'J7^H7'f^l 0 3tiH^nSo 
r'jy^b'7-f^'l 0 3X'i$, 77^-7 3^-/7 1 
1 0 2*^S{tffX-5 7^^-ffi7)RGBT ; '-^^feMJIL. 

3iS(±21i73CMYK-r- 

137^- ?i,z&!,f&y°vy?M<7)-<{ y$— 7i- 

X s ^ii^T-f/b^WlEligS^W-f 7f-7£-7| 
^•LTtii7J$til>o H1T14, 7»J >-^M^<7)-f 
-7x-xS-^LTrUy^^atB^x-^Srtt}7JL 

[0 0 1 7] 7U7^gStll 37ln-5V7M 
0 4t0MMc?)Tt. ^wBft-r'-^^SflL. 7°'J>-b 
^r- b'^-Y >;7i7l-*-l U -y y«l^ttfjf 
X7i/>V7M0 5 fcSS LfcHflft 
^~9^m~to X7y'yV7M 0 5*C«, -ew^ttix 
^tzm%rf-9^ , 3^bo-5V7M 0 4tC t t l 9^ 
SSn^rUyb^-b'^x-^Hjifc LTSitKD, 
f«iff-f -f >'7 ttttiffl^VbT. ^^4i§ 

iirT'v-y b'^-bU -y^'l 0 6fcia^rt"4. i^ci 
0. ^-y b'^-b'J 7x1 0 bimmthQcrUy^Z 
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[ 0 0 1 8] 02(4, *^<95W<^StoWSlP3r;&— 
F U -y ^JfeSfH y 9 v 0 OOHSfiS 

#A-£jR9?f-LT, MW.ffim<7)*&M.Z-& i 3 (c L£ 

[0 0 1 9] 02Ci3VVCs liiSM«A.7F^-h 
U -/^ (H1C01 0 6CffiS) T, ZCOX— bV -yi/1 
m V9*WlM-thA >9 9>9nftbtm^v vtz 
miLX^t. 2fcMMrU -y^-x--y FT, ^.yK^-b 
'J -y *S*LT*fe^[tl{c^KlLTlB»*tT3 . 3 
14^ >y F#— F 'J >y £✓* 1 & H^&fc#><JD;JVk7'TS> 
0. #-F'J y^fi^W*-4t3^l/tff*HN&. BP 

-y ^ 1 *«dr-V 'J 'y '^2 
§»5*1"Cj&»A), #-F'J 7^*B£W<-4*f»t4 
<T t T-N ■/ F F U >y ^* 1 & Y U -y >y F 2 (c 
£E*-T4J:ot:«Bg$tiT^S. ifttJ: "9^-y F#- 
h y >y i^' 1 <9tMKW> L ^ >y F#- F U >y ^ 1 k 3r y 
y - y j^'jl- v h 2 b com^m%^ -n>9 9V?tn£d 
b-tZ>i> COT* h . 5 im^m^ ^'J7 S^- -y F 
2 We X. h fztbco yv^y y")V9-—y')VXh h„ 6 
•v 'J -y ?T, ^cOHIlKfc J: 0^1)7 -y F 
2 t^jfcaEfrfofcftfiMWtsS-fr* . 7 (4^-f 'J v 
F T, ^'J7 a*E-* 6 fc X otfftS 4 5 (=BW 

So 8(«+'J >y i^- -y F 2 fcJSiF'TflBteSjW-ifc 
#><F>j]-i Yzs-vy b X'fo h . 9 Ji^r Y 'J 'y S^— -y F 2 
CD*— AjJ^'v-h y^?^l«^c 7 )7^ b^T^iiMt 
|,*-A^yy3^>-tT"*S. 1 0(4*— AjK^ 

a v**aj§*4fcftcoji0e«rc. y >y ^"i- -y F 

2 *^-AffiBt;fiJ3S-ri, t , ^CO^f-V 'J >y i^JLTL -y F 

2 * h^r^ *m/tfr& i f: t «t y . # 
-v y -y ^"jl^ 7^2 AflflttiBi L/t <r k **kmo 

$fLS „ 1 2(4, ^ y b 'J -y : J 1 <J0lEiiK-y 
HflfflBfff **tr*-^!K^i' 3 'y ftifcS. 1 

3 (4fe»^*^PS£-tS^^^i£a-7T. ft^^-- 

•yh (^a^) txtmmmm^B^. z^immik 

£9&^m\^ffllii£it&fziibcr>i>cr>T$>&. 14(4L 

ft, mmfkZimtytifzMLtsmm&jjfa 

^j|BI-rSJL->y 

[0020]B3(1 ^BJcoHMcO^ffiTfflV^a-l. 
^•y F^?— h U y y 1 cDf$ffllST& S . 

[002 1 ] HfctSV^T, 1 5(4^^<7)H (Bk) (?) 
-fy^^y^T&So 16(4C, M, YCD&&mT$>& 
4>9ZU^LX^&^mft<T)4>9 9>9-Z:foh« 1 
7(4-f V99V9 1 6c0iilSP T. -\-y 

F^-F'J v^'l fc3Mtl/rfi3H£ffitel/0^. 1 8 



(4^>'^^>y' 1 5coiS^P («W«»P) "CS5S. fi 
HWiD 17,1 8(4. «^«2 0 K^M^ixTlE^K 
>y FSB 2 1 t«W*«l&r* «t o ts(tKS*iT^S. 1 
9 (4«mft-^corj y 9 9 b STCft 0 , 7 l"^f 
y;l-5 (02) k«igE$#lT. #«e#t^«yH*-b 
y •yi-'l tgi**fcHI)jt$*L-CV^. 
[ 0 0 2 2 ] 04(4, V;F*- Fy-y^lCO^y^^ 
hg|51 9tf5S9BHTft4. 

[00 23 ] ^cr>~ny 9 9 bmi 9 iZitWkcOVM^ -y 

t-* i ig(t^tt'ri3y, iwy^7hii9«tiA" 7 

F£iILT, >f y^RtffifcM-rSfi-^, ^s-yF^-F 
y -y i^' 1 *BW4fcft® I Dff-t^', i^'x <y 

FK«^K*#:i:^$^-C^y JRO $ixS . 
[0024] St. i4CSL/;3y^?b3l 9*-/r- 
LT*31«J»SW«i4 £ J: 0 , ^-y F^f- F U -y i? 

[00 2 5 ] 05(4, *mm<7mW.<VTV>9 byJri 

i o 3izf3^^mi^m^ : J^-^TcomiSimm<^—m 

Sr^-t^o-f-^-FT&So 

[00 26] tfXf y/Sl 0 IT, RGBCOffllgfi 
^, BP*>, RGBc0^ixm^'8b"-/ F^^^-S.ft24 
b'-y FcDA^fl-^-ML, CMYfl-f-, fiP*5, CMYcO 

-enm^' s f -y f Tit 2 4 tr >y f , x*4 c m y k com 
3 2 t->y bcom&m^iz^M-r&mmmmznzftd . 

!j((:Xf77S 1 0 2T(4VX^>'^"^n ! a2rfi : V>, CM 
Srft^ ?^(CX^>y7°S 1 0 3(Cit^, UCR/BGR 

joasflv^ Titfifei^skn^cottm^fi 1 ^. ^lt 

Xfy^S 1 04T(4, %-\?9^MZttLX , 

2 ^fe-enma'jcofr^a^M^siJis-r 4 . £ ; t«4 , 

l&-fe(43 0 0%, 2^-fe(44 0 0%4Tfc:WR-r4. 
[00 27] iW:Xfy7S 1 0 5T(4, m^^Wffl 

jEtflvv -f-coaj^tt^y-rt^i. ± a twiE-r 

4 . i i * T(4#fe8 b-y Fco^jitli^Tfi 5 . i^t^X 
f'vTS 1 0 6 \,zm&- , 8 b >y F COfi^t^t LT^ \- 7 
F — yMilSrtfoT, CMYKcO^fecOx— lb 
>y hM2h"7 htf5M-*fc:SaJW-ft. Xfy7" 

s i o bxummsm:^^ ^mm^Wiv^z <o lt^ 
-y b->mm>mhtih > 

[ 0 0 2 8 ] 06(4, %mMcoBMcr>y°Vy9%McD^ 
■y YA-b 'J -y ^cOF^gPcOfl ^atfi^ ^"HT-ftS . 
<i;T(4^t, A y9Qtfccr)?z1sb(7)Btliimt—9%: lo 
coyx;Kcwtt 21 (t-^A, B)IS(t, n-cii 
fftf«PtM!l^t«h-^tt& 0 LT, 

MLTfe»^-i>»^TMt-i>„ n^, m^mmmmt 

LT(4, 1-}C0JXMZMLX, m^m&SL<r>m%;h 

m&xmaBsm (b-^> m^b-^»i*i 
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[00 29] H6t'i3^T. 6 0 mifilJ'vy F (^-y 
F#-FL> 0 6 ) C9b-y;tf-F£^U i^Ot 

2 i^y°oy^mw.^m^^^-y9m^e 2 2\,zmm 

7 11/ y'X^ 6 0 2 CiI^TM2ill. . 1 0COIB 

^S*frJ;0 7-/-?-fi-f-6 2 3^'tli7iSix. -eeo^-y^- 
2 3tc|a]JU!L"tyy 11/^X^6 0 2 W&Jf § tl 
T^-g.T ; '-^#'9>y^[llK6 0 3 tcy-yf- & 
tC. <Ioy y/^-0g£6 0 3(C|B1i £tTC^I>^y — j^f 
—9\iZM LT . ^ST'-gli^c F -y F tmiEt h 

2 4tiot, #b-y F7^fA't7 7 
-«£6 0 3^ffi^SfK$rfxTtt^$*l&o 6 0 5(i 
Wa/ffiiScSKtUS^ (Odd/Even Selector) X\ MiRIS 
^6 2 5tJKtT, IE^K>y FyySfSM<oy X/F;7\ 

^«t#*nifi^«T-fflv^ia»^-y Fcomssw 

jj£<7D— #12: LTJi. 2o«ttajb-yA, BSrlocoy 
X>Wc*WSL'CE*LT* D , #yX/Fj{p£><?M > yn± 

[0 0 3 0] ft, if*L<(4. y7M/y'X^60 2t 

5 -y^-[5IS#6 0 3te%:tl?tlJX)V§b.<r>fe ( 1 BS**2 
b"-y lt«?n§«) ^fc' y MfcHMGT&i&^fc 

[oo3i]^ w±<vffimzm^x, mmztiz f 

•y h0>:*:& i: LT&m«COjjmtf%rZ- 

^>ixhifi, Z^X'liMUZ JX)V1 izftLX^rth t , 
t-l^f*-y;H^(HEA) 6 2 7fcJ:>5, F5K 
a'A6 06^Utt*fflb-^A60 7f3t£>mm$ 
tl& t , yX/F liD tttfi^ tLS >f y y t ± F y F 
b- F A ?VH3# ( H E A ) 6 2 7 t 
t-h^f^.— y/kff-^ ( HE B ) 6 2 6£ e t l 9 F^d*^' 
B606, B 6 0 8£tf-LTtttfJfflt-yA6 0 7 , B 

6 0 9 mmzixh t , yx;i 1 j; >o±m.<m >?m± 

(d2-dl) y (25. 4/N) 
[00 37] ilt, ;n^M20«l'7 hCDt£'l>ra 

v&w&tiM&o . smm^mxhtm, z.ttt>w>2 

MMco F -y F Z3c.mzm$LX i, „ *<0iEli3*ufcMft 



2fcWl/t&R«(c, r5^A'A6 1 OtJ: Dttitifflb 
A 6 1 1 «(t*KIW-4 fc'h F -y htmti&tl. F 
7^fA'A6 10, B 6 1 2 tcj; *9 tttUfflb — y A 6 1 
1, B6 1 3§rKi&f ifc^K-y F^J^SftSt^i: 

[ 0 0 3 2 ] 07 ML *^ W ||St«jF^ i ^ y ? i? 
x . y f.ys., y F^l-5^yX;H^fK$r^t"ll"C\ ii 
Tii 1 o^yX/FfrtciiSR tf6f^M^2^^b-y A 
6 0 7, B6 09£f£(7\ b— y A6 0 7 £ttftp 1 a 
tSSvvfiKte, b-yB6 0 9£ttajPl a^StfxT 
jEBLTV^S. iWi3^yX;F2rfi^^-f y^y 

[ 0 0 3 3 ] 08(4. ^'J >y V 2 ^I&«Mft8 0 0C 

WLT^T^riftFfcsBWbT^f yy &ttmrs««&RW 
00^7 Fcoyx;^ffii:oraPra?rL. >fyyt0D±ffi 

[0034] V»3U IBiK-y Y<7)JX)V<?M— JXlVip 

h n-^rA x<r> f >y f mmth tz^mmmmmt 
srf (Hz) , ie«-r§»m«^N (dpi) fc-rifc. * 

«te#S^-y T«t81W-4fc«)<0^-vU -y ^'iSJKvcii:. 
vc(mm/s) = {25. 4 (mm) /N } X f 

[00 3 5] c\c\X'JXfV&^Vb.&%tlh±%*i:4>? 
m (7vF-y FtB»ffl) toaSSrvKram/s), yh§^r>f > 
?m (^FF <y Fldiiffl) y>iS«Sr v2(mm/s) ( vl>v 

2) fc-rst, IB»^.-y H<o»»tf»tc^:&*>f yy?W 

y xjvfr h ntttiznx frbimmmz&mt & t x<n . 

IBH^-y H<^j^ESl*!It:titt*fflat«t»dlli, did 

m)=vcxL/vi -c*sfL, =sr^ yy^a 

d2(mm) = vcXL/v2 T'^^tlS. 
[00 36 ] i-?T, i*i6*S*-fy^»i:/hS*-i 

2-dl) T-^$fL, 

d2-dl=vc- L ( l/v2-l/vl) 

= (2 5. 4/N) - f • L ( l/v2-l/vl) (mm) 

i;*ClB*(0*fflfttt, 2 5. 4/N"CftSK> - 

CO-m^ (d2-dl) JlfOl^T'^btfc, 
= f • L ( l/v2- 1/vl) (B«) 
= f • L ( vl-v2) Xvlv2 ■■■iC(l) 

-0. 5 (B*) • L (vl-v2) yvlv2-0. 

5S0. 5 

fiP*5. OSf ■ L ( vl-v2) /vlv2S 1 . 0 
[00 38] 09{±. IB«^.-y F£0«O:£a»&£3f|6|te 
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TiSS tffc b S , <! ft ^*/F F y F <^)fWWf^ 
raPB ( 0 . 5 HS4H=ffl S ) Tttffi LXS» Lfz®1ZC0 
#H-yb«ffiHW«*RW4EffT, 09 (A) (J, * 
F y F fc/M* y h<J0i»S*<ll t*\ *liyX;HfclitE 

wmtcrmmLtfi "o- co«on (a««*o»3rvo 

fctJ V . ± F y F Otf^/F F y F *lfc*&tf> 
K*htiflB8ffi*jj?LTVV&. <I<7)*§^-<4. *F-yFi: 
/F F y F cofyb b &m\^£. 0 . 5 H*/Sffli*T.T£*§ 
JiX^*. 09 (B) f4. Jz4 >?mb'M>?ffibcD 

mjmRvsxfrftiQb$mmmb<7>&Muz£ v . 

0.25 mm*fr<?)&.W?tltf± t 4 *§^r £ 7K L . tit 
{4* F v Feot*M> t . **Uatt* vcE*$ftfc/h F y F 
co+'&fctfO. 7 5B*friltftTtBi§2ftT^4, 3C 
09 (CH4. ±J yfMb'M >7ffibcr>mXM: 

mfyx)V9t^btmmm.bcrMm^zx Y ). o. 5 a 

S^AHM**!*^ t 4*§^r£^ L , it t'(±^: F y F 
co4M>h . **ifc«vvcE*3*i*yjNF 'y FO^C^** 
1 HSMMUvt § ftT v ^4 . 

[0 0 3 9] £*Lfc»UHl 0 (A) — (E) {4. ftffl 
£/Jn F y F £IE#§ L , mz± F y F £B»* 4 i fc fc«t 

fc I EUfflfflS fc OEffi L (c i 4 . Ztit> F y F cot BiifiB 

[0040] 01 0 (A) 14. :*cF'y Ffc'FF'y 

titr&j >7&mmmti)\ mityx^mbmm 

iEfcwSiLsfi* "0" <Dtt« (jWIKl&DfW:^) t*s 
, 7v F y F <Z><JCfc/h F y F tfES § ilfc*!^ F y 
F{4BHB«£^LTV^4. *F*yFi:/FF 

vhotybt &r \^zo. 5 mmtsmtir ieji § tix 

^4„ 4fcHlO (B)i4. ^ y^?i§i:/M>-^ffii; 

0.25 B»^)fifltfihj& t * t 4 * ^ L , <! i T" 
f4'FF y h^tfut^fcs **M£»vcSE»$*Ufc;*:l* y F 
0)tpfok&O. 2 5 H»iW£ f tfif tl . /h F -y F ^ F -y 
hrtfc*4*i.SJB-Cl2tt&*VCV*4. 4fcHlO (C) 
(4 . tW y ? SI b /M > ? SI b com&^&W J XfW&S 

bimmmbcofeMLtzkKi, o. sBtMawi 

^e^TIB«$tLfc^ F >y F «tf»^fc3&«**arofe«« 

xi£&%tix^&. mizmi o (d){4, o. 7 5 am 

^<DM1ff^hj5** t i *^-Sr t » i i X'Wh F -y F CO 
tfr'fri: . ■eixt^V >TIBJI^^^: F >y F cocf'^i: 
0. 2 5B«^VittMix-Cia**§ixTV^ 0 01 
0 (E)i4. 1. OHafl^tiflKYu&^t**^* 

F -y FtO^ t3&«0. 5 JtKfi.TiE«$*i. 

[0041] .roidKi ^><rm^±'\^mtcr> F -y F 
SrfflV^Tteii^-^^. 1 -?c7)H»t*rj5&3-!>±F y F 

^ia« Lxt^mz^amm^mth^ f y f srian 



t , 0 9 liZijrt i 3 tc^: F y F t /F F -y F t ^fflPH^ 
< * 0 . fflf/lSiJ^F y F b LXtmZftX . ^c7) 

otut. ; ntc^ L *HftW?gffiTi4 .010 tc*^- 
J: o iz, 1 oc7)B«^IB®-rs^. ftWt-e^BSStcif 
JBT&fr F y b^iJct* F y F &1B»-TI. i i: t J: "9 . 

flp*>. a ytmmnm^b-y h*$tt,zimt hb. zti 

B*<7)P e b Ii|^B?ILoo. ffi n a n fi^B®^fE«i:t- & Z. b 
ifiX% I . 

[00421011 ( A) ~ ( D ) {4, IBH^y HSH 
W^Lit/J^V^^y^SI (/FF-y F) t± 

# v^i<7)-r y (*f y f ) t commmzm^< . u 

JSS F y F co-r^S R«!W * 0T* 4 . 
[ 0 0 4 3 ] El 1 1 ( A ) (4, 2 F-y bXH&1jfi}< l zBi& 
SiifcSStttMfhK y F^o— «£r^-7 h-ywv- 

F v h L^**coa«W^ F -y FIBSifiaSr^ 

UT^S. 4^011 (A) (4. /FFy FSr^F'y Fi 
D t M 2 -fcfr£*§^£ ^ L . /F F y F *»**<?5ie«aai 
t^fLT 0 . 5WI6WiteffL"tl ( v& (^F >y 
0. 5H*4Mfetf) i^0%^i4. <-F F y F 

t^; F -y F CDBftttCDj y?mmtfm fc*\ tu^OSEK 
"0" (aftldar'JW*^) T'fcO. yFF'y 
Ffc^Fy Ft ^raltc L . t tz± F y F 
t /Js F* >y F KflJ 0 4 B^T-* F y F t /F F >y F OgP 
ft >0 tfimi L X V * 4 . 

[0 044] HI 1 (B) {401 1 (A) tCfcVvC. H 

■wcii/M* y Ko>f yrmt&syz F y F«-f y^KJKi: 

&^LT^*. 4feHll (C) {4. F^/FF-y 
F i 0 t ftfcJBjaLfc«^Tft 0 . /Jn F y F b F y F 

mmmcu y^mm>m^. ffli^sgiL^ "o" 

«J©^r (31^(4*0^=5:^) §r^L. z\<7)M^z{±±V 
yF^'O. 5 BSS^Hfeff LT V ^4 <, SfcHl 1 (D) (4 
01 1 (C) tfc^T. IHKtf4yhF*y F^-fy^aJK 
^ F Fco-^ y^jS^i 0 F y hc7)|B 

«fi^**(Oijeffi«J: Oil. OBS^-an^*^ 
Sr^L, <! <7)*§-£-«4/F F y F *• F -y F tflj *) #fc 
4B#t2ocOB«^M^^-ClB»Sn. 3t^±F >y F* 1 
t /F F y F tclH 0 S^b 4 B#ic<4 1 WMftcn fi X 
LTV4. iB§, id LTffM$tL^F-y Ft^FF-y F 
0 . 5 B*rtT*tLt4ax 4 <0 S 

[0045]^t, *mfic7)^«J^t3(t4IBifC>^ 

*c. 07^01 2%mmLxmm-t&« 
[0046] iifficoiftg^M y^^JRWsn-cv^4-f y 
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yA6 0 7^t€r^"7 , ';WN7PXt"ffiit)LTKl2 1 p 1 
{ 1 0C0- 1 2«'J v b/k) co-f yX£Rttf}Pl a#»6 

ttitt$-£4„ iO^-tcii;. /Jsb>y h36*3E«SfL4. 
[0047] ifct-n607, B6 0 9COM3fr£|HI 

^KXX/W^XT-IMHrf 4 0 , K)4 0 p 1 CO 

-iy^mtmai a^^Rtajs-rc, *b'>y b£tEgIhr 
4 l r^:# ^ •C#4 < , -co*&£\ ifcKyhSrKJWN&fcftO 
>f y^OP±tiijSffi^vl (= 1 4. 5m/s) tU^ 

b -/ b £tB#§-r 4 fc««o-f y ? cottmass- v2 ( = 

8. 5m/s) 4^ieii«#:t yX/k^StcO 

ISIHL=1. 5mm, \ 7 b COf MjjJSiSSt f ( = 6. 5 
KHz ) ffht. ±j£co5£(l) J; 0. f ■ L ■ ( vl- 
v2) /vlv2=0. 4 7 fc3r9\ HI 0 (C) 
«t a tc, Bgliseewh F7 It^F -v bcoS^ 0 

[0048]-J, ^VftJgC0^y?£qX^£tlT^4 

b U -y ^) £ffifflLfc*&£-£teL i 9K»mfteo*£[ftr 
±S-fr4fc*tC, 07fcijsrtltiaPl atejfiVvfr^t- 
^Ae 0 7Zi/>7')WVUXTmW}Lffi 1 7 p 1 CM y 
?£tt£fiPl a3&>fettaiS*T/M«vh * 
£*b>y b£fElirf-4i?«i, t-?A607^yy;" 

b — 9 B 6 0 9 5r|BIff#tC^"7";WN 0 ;^T'lg 
IH-^iktiO, S39p lco-fy?£tttttPl 
^Rtaj§-£TlB£Jhr4 0 itLtcj; D'bb -y bcof£tt!K£- 

[0049] <rcoy*b#-by v^'£ffifflL£*§-£\ 
*b-y b£fESrr4£#>cM y^cotttH^^vi ( = 

13m/s) tL, 'hb-y b£IB»^4fci6C0>f y?CO 
ttifSSLK£v2 ( = 7m/s ) htS, ifciESIjSttf: 
y X/l^S i: colBJPB L = 1 . 5mm, VyH coiBK jgjft 
If ( = 6. 5KHz) fc-Tifc. ±iE«S(l) «t *) , 
f - L ■ ( vl- v2) /vlv2=0 . 6 4t^r l 9. Ell 
0 (C ) tHl 0(D) co^+fijcofilimi:^, P 
RUMMrV^, «fc 0W«*rtl±5-a-«fc«>fcB»JB«3R 
f £5. 2KHztfiT§tl»;i:t < j:l f • L ■ 
( vl-v2) /vlv2=0. 5 1 fciflrO. i^Sffitifi 
^Pglf W*£fB»^4 i fc a&*TS 4 . 
[0 0 5 0] 121 2{J. IR^y^iK^-h'Jv 
y*t7tW-h U -y y'Srffiffl LXcHcO;*; b * b&Wh 
b -y b &IE»t&l&09ab>VVZ4mb . ^cok^co-l 

4£#>col2T''£>4. 

[00 5 1 ] MSXX/b£:frf-4>\-y b#- b U 

vy'l 0 6cDMm^'y b'£fflV\ ^CO^yX/He J: »J 



[00 52 ] Hll 3tt, 1 6yX;P?rWr-l.fBiiK-y b 

tnh<n9A $ yXETC£>4 . 

[0053] il3tSti^fc, 1 62fscoyx7l^^r 
-r-EIEii^'y bfcfc^T. Xn-y^iMi "8" t^t 
vis, ;;t\ yX/WT*^$ii4yX;bi:PgcoyX;i- 

( yX;12 ) t £Xn >y 9 1 t U y X;b#-5§-#iii. 4 
tCOtl.TJII^Xn>y^C0#-f-2r2 , 3, 4£;ii- s H\ II 

1 3 C0^IJT"{±. /O -y ? 1 ( B 1 ) — Xn -y ? 8 ( B 
8) C4HH3:JlT^4. -«tSst\ 4 
;vfw<;p (H) „ b — b-f ^— X;Hi^'^-y, Xn 
-y ? iiJKfl-f-. iSS/f&iScSfKfi-f-co 4 o»S*Wfeff 
* iSJS. § *ufc / Xn^f ttJWHft $ iiT , * oo y X;l^*> ^> 
-<y^* s n±ai§ix-S. 0 H6co=ff)5!cSr#figL^3& s i?> 

[0 0 54] 4-ryx;ntcMLT, syxsoT- 
-<y— i^-f— ^ (H) , b — b-f y>v ( A) , Xa 

v?mmm (xn- y ^ 1 = b i ) , ^x^ifcs^fi 

^ (i5»: O) «04o«0g#jWfi*4fc, b-h-f^- 
X;Uft^-«± "AB" t^-sTV^COT'. yX;HCORtm 
fflt-^A6 0 7, B609C0^-tL^tL(^M§tLTV^ 
51X^A'A6 0 6, B608 tC*f tTffiUjfl^'jl^ 
ti. yX;HtcJ;i5^:H>y hiffititZtit. ikco?J 5 
y/8 1t"ll Xn-y ^ 5«yX;P9^MLT (^-yb* 

( H ) , b- b A *—ZffV ( A ) s Xa >y ?jgtltfl-5f- 
( B 5 ) . ^XeStSiRff^ (^SC : O ) C04 0CO« 
-f-* { M^r 4 fc . b - M *- X^fl-f-ii "A" fc * ~> X 
v> 4 cot\ y X/V 9 co^coa±tliffl b - 9 A tcffiSS ixT 

[00 5 5] &£Xn -y ^ 1 coy X/t-2 , Xo -y ^ 5 CO 

y x;b i o t,zMtxi> mmzmm LT , Xa -y ^ 4 co y 

X;P 8 , Xo-y^8coyX;H 6 tT'OffiK^T-rS 
yX;H-8t«LTi±^b-y bco-Jffig^\ yx 
)V 9 - 1 6 \Zft LT(±/Jn b -y b CO— JlM^C0fB»^T 
•th. IK, yX/H~8KStrS/hH>y bCO^MiJ^ 
cot B» , y X;l^ 9 — 1 6 t*rr 4 ^ b -y b co— Jl^co 

mm^r-th (-gpco^H^) t, ^yx;n~i6 

tc^fLT'efL^fL^b -y bco- «flB*s 'bb -v bco-JH 
fili)-* 1 6 % 4 -£-tt 2 JH«9^colBii iffiT LtzZt fc* 

4, 

[0056] icoidtt-c, mm:mm-h94 ^y 

Xii0 1 4 tc^-T i 3 fc^r4 . H 1 4 T"(i, 7 2 0 d p 
i X 3 6 0 d p i C0j»«JgK*fJE-r4T WZX&rJ X 
;bcottm^ S yX^^^rTlBSiL^«^coiBlftW± 
cob'-y bffiB£*LTV>4o n^. I14TI4, ^/X;l 

2 b*-y bcolBiix-y $r "11" 
(«y^MJK) tU^l' >y b^2J!M ( 3 2 b -y b ) 
/bb'-y b^2JU«U (32b-yb) 
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[0057] ioa^/j^-eti'f'tKT) f -/ hzmmv 
Tmm-t&miz^^xmwz ffa . 

[0 0 58] 01 5(4, TUy^fOMfflr^^^-y Fl 
0 6^^*1*7*— ^«StDh.**^SrC. f3i£cO0ffii: 

[00 59] 200liCPUf, ^MMcD&MW V > 
?mW£tfcOWs1¥$:fflWLX^&. HI 4X14*11 

V»S„ 2 0 lliRAM (^y^T^-fe^t U ) T\ 

TO y F x— y Srifi'f! tt ^ S rijyhA' 7 7r2i 
0. ■3Rr-^*SBBW-Sfc«><03eaMl7 f -^*E«t 
Tt^tlfflf-?x'JT2 1 1. fa-Kf-y/1'2 
12, 7XIJ72 1 3^rk'^WLT^.S.o XL) 

yM.y7r2 1 OCffii^^T'JV hf-^IJ#I 
If-^i s 2t'7 hT?fl!tft3;h.T4J l 5» G. A (9 s — h 
TV4 ) 2 0 2\±¥4V9 F-X^EUT^-feX (DMA) 
(c4 >9 , ryyw^7r2io (clB'li^^x U y F 
■r— *£R*tfilyCH4. ;^T*7'jyhA 7 7 
r 2 1 0 MS, V- F ( 1 6 b-y F ) cDfSitT 

X — ? #*ff ^ffi § ti h . i<73 Jttfv&HSS** 2 b v F cDx 
-yt;:2fLT, HI 6T?Sr*-r— ^<^)E*«03fe. ±# 
T'HiftJtx-y^G . A 2 0 2 ItZi K) ffAttiSftS . 
2 0 4(4^fflx-y(:=f^THfRx-y£^rr 

KlSy^Wx— y^M^Srfr oTV^S . 2 0 5(4x3 
-XT', f'3-h'f-7*;l/2 1 2tia^$;hX:x-yx 
-X/F ( ^Hx- ^ ) tf^t2 b -y f or 'J y F x- 

?ff3-K (£M) tTV^ 0 2 0 6(4G. A2 0 2 
<y)^iyxyT\ 7% F -y FiBiifflx'-y £1&ffrtl> FiXx 
y 2 0 6 a , /F. F v FfBltfflx-y £f§*frf £ Fv'xy 
2 0 6b^lx.Tl^. 

[ 0 0 6 0 ] Ell 6(4, sSM^-y W&SXiVfrheM 

R(4;*;F-y FtDttfty-f Sy^SL, yF£^gcDR(4 
/FF-y F<7>H±tfjy-f SV^SLtV>l.. 01 6£>Wt 

(4, Mz.l$2 5 6 yx/i^fl-r&iaii^-y K«H»* 
( 3 2yX/U0<20 Sr^LTfcO, i<?0^v F'{4^>y F 
cO^STjI*] (01 6<DyJ<T7ffa:£> tC*tLTJ5f^»K<9 

[ 0 0 6 1 ] 0 1 6 tiSWC , m 1 tOilWT'fi, y X/F 
U7X/H 7C0±F-y F, »:7X;19t7X;12 5 
C0/FF -y F, &fcyX/F2 t JXlVl 8C0±F -y F , & 
t/X;H 0^yXyF2 6<?>FF-y F, yX/F8i: 
yX/F2 4<7);*;F-y F, JX)V\ 6 b y X/F 3 2 <7VF F 
•y F t v ^3 J; 3 (3 , ZtiZ'ti 2 o<?o y X/F^'IHBf (cIBKj 

<?)ja«!oBB*&t9^±ff TH* titer-? Vf&SHto 2 b -y 



7<y>FF -y F , mzJX)V9b 2 5<7)7cF*-y F, &£y 
X;F2 bJXtVl 8</>FF* -y Ft 4 3 -fti-Fti 
2o<5oyX;^^|iI^t^ yy^Rtai^ft, ift^^ 
a** 3 2 y X;k?)^:T fc*f LX'ff-biih ; t fc «fc D , -^r 
It 3 2 B^^ft^iJS ( /Jn F >y F t ± F -y F ) TiBift$ 

mz^ JX)VltJX)Vl F, iXfcyX;F9 

t 2 5^FF-y F, M:/X;12J:/X;H 80;*;F">y 
F b v ^ a J: o iz , ^-^m 2 osd y X/P**Hi*(dB»S 
fLTlBli^f htli> . j^, 016COMT14, #7X;K: 

w-f s 2 b'.y Fwiaffx-y^T "ii" (m±m 

m.) <0*^TwL,Td^4. i/i, #M»(3*fLTJ4, /h 
F F^T-7cF >y ± a tc-f y^^ttffi** 

itl(4JFM§ixi» F-y FStiStco-C 

«S^7J<7M yyttaiSr^^f^TF-y hSrffM-r^i 

[00 62] i^, ^m^BMX-li^ 2 b'.y F<?)X'J y 
F >y F<?5ffl^*>-^TPBP*^3S-r4fe 
ff)7'jybf- ^J7 l J>'My7T 2 lOi 1 
^fjc^tfcitTG. A2Q2COV i JX?2Q6\ l zmkf& 
Bgfc, r-y^ts2 0 4»^f3-/2 0 0 , 

t v;i^^y N°x!Si*cyj^t-v ^ < ^iixoumtfi^x. A> 
[00 63 ] 01 7(4, 7 l JyhA-y7y2 1 0 4 

A-mztvfc &mm& 2 b-y f § x u y f x - y 
[0064] ^mmcommcoy°o yy^sxi4, *x f 

3yfi-WJ>? F5Kys'i 0 3A»6{fi*$fLft 
4«-ft (#Wfc6*2 b-y h-C*$*VOv6) StUi-r- 

y^sjxo, ^7U71a 7 7t2 i ofc»*a 

tf„ iWX'J y bA'.y 7T 2 1 0«2 h'7 b«f 

-ytcMLT, 01 7(C7Kf4a&MJtE£#oT, x'r? 
-FT— 77F2 1 2£Iitt3*lfcrt$W£teo"C, 2 b-y 
F«f7-/2 0 5T7'J y Fx — y SrxTJ— F L^* J 
isG. A2 0 2<7)F> f yy 2 0 6^DMAKjM-T-i>. 

£<oiSK i«xyyFx-y«4, iy>°xtc4stBil 
cyj^t(4, x-y^H2 0 4^^iix;F-$n 

4. 01 7<7)fyljT-i4, 2b'-y Fc0_hf4b'-y F£*F 
•y F tSOST , Tffib -y F Sr/F F -y F t« 0 StfcWC 
jSL-TV^j&i, -c7)x3— Fx— X/F2 1 2«rt§*^ 
S-TS i t K± 0 , fa-r 2 0 5 C 4 0 , 2 b-y Fx 

-y LTffig«f3- FaiTj ; t s . 

[ 0 0 6 5 ] act, v;Pxy«iBli735S;<50*-&t'o^T 

fflt" S y X^iCDM $C0n ftCD 1 (018 C0WI-CJ4 n = 
3) IB«^'yKfcJ:*«E«^E»t:ieiKHE**ll 
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[0 0 6 6] HI 8fc*>Vvm, #l2»^W-l/3 

fi«ttr#eii. #±«fr|ftI«gE«jaEttJ^Tia5l* 
Wft£Ty >- b *»T$"4 £ , &£Ib£Sfcfrftifc:lMifiE 

m^Tm\\vzM-ft(7)wmz~i^Tim$:'ffo zbtz 

[0 0 6 7] Z<r>mffiZr?\,^X<?ffiffl&mi9*m^X 
[0068] *HS6<7)^«gT(i, T'J b 

^ffi^-^^-tir-cfai? i s ffl ( f- 9 ^mm > 9 * ffr& 

LTRAM20 l<?)Mfflf-3'l l Jr2 1 1 

Ell 9(7)1 6 onmi 6 2T"7K$ti, 3^tXtCj;S2b' 
-y h7 £ —?C0si&&Mktfl 6 3"C5k§#VCV^&. El 
1 9tift<4T«>— W*^b/£fc<0T» *aMHti£;ftfc: 

5 =5rt* v hffij^T-IBii^fld i fc t J: 0 . L 
■0^fc#2 b-y h^-r-^jWOftWtE^Snifc 

46, &iE&x'imzti&Mm} i -v vwicnmmbAstt 

[ 0 0 6 9 ] mz , 4^6*<OJK(irCIi . 2 b y b 3 - b 
^Ta-bf-y/l-Srffiffl-tl. i t fci 0 . y^/hK -y b 
C0mfti> 2 b'-y bffliO+fcItt OSX/Ci'-V -y 7 )V%Kh 
Zbtth. Z<7)tztb, ±VvYb /h b «y h «$t#*«Sffi 

tfi-w t t> , &mmmzim\,z& h v b 

tCffiffl-T S £ . 9* A i-^y^Vy 2 b -y b 

2 p >y b t -re* o . mmmtf 3 pwrc* >t t 

T'jyK 2b>y hr?— Hfcift-rn— Jvyj&L 

Wi?-?m*mm-tz>ztiz£y)^ 3o^p-y 
b 1 3 -?<?>b. b -y b t ^ffl^^fojtr u y b 2rfi 3 <r t 

a 1 6 a 0 «PSH«f 3&»<b 4 o & g mtzwRtt - 1 a* 

"TiBf:**. Hfc, v/b^^TyybWN 0 X$c£ii-^ 
LfcOs 2b>y bn-b'^3b-y k 4b-yb^^dJ; 
3 tct§^> LTiKihtciD. J: ^ *RSTO&Rll&£fli 

3Et, ^l)iia^^/b«2^il«-t-(i^<. K(C1HR 

[ 0 0 7 0 ] 12 Oli^mmoBM^ >7 ^'x >y N7 



U ^^fcfcft«.EPBMaSr^-7n-^+- bT\ Zcr> 
®H(iCPU2 0 0^$IJffllOT^II ; fT$tlS„ i^il 

A7772 10 fc^Kfc < fc 1 «a*!4 1 I*«T 'J 

[00 7 1 ] ifXf 77Slt\ Jf-v'J'yy^6 
COlBift^fflS&LT^-y b^f- b U ••/ y'106 (D&MZm 

Xybl^frfciSISH^fi^ (EI2 lwa-ft- 
b) , Xf7/S4m lffcoruyhaSfc&WTL 

*» t" a a» & ^ s . i ffor y y b jasi&WRT l x ^£ 

V^i^-r 77S2fcSI.^ 1 frOT'J y bMS*» 
TtSfcXf-y/S 5Kii^, 3^l> -y^'U ^ — y. IS 
IMItcfflS L^^S^IBiSffl^fl^Sr^ToT^T- -y 
7°S6(Citt^o Xf-y7S6TI±, K-yW^b 
^TLt^i:'^^!^, t7LTi*^«f(±xf7 
7S1CI0, ^TLJtH#{i^.T-.yrS7tit^\ * 

[00 72] <Jcfc:H2 lc07n-f-r-b^#HSLT, 

^mufcmm^ y"x -y br y y^tc^tt-s^-y b 

[00 73] ifXf 77S 1 1 T'\ ^>y b'COyXVH 

^(joru y if- ^SrT'j y M 7 7r 2 i o*^M 

Tf3^'2 0 5t'f3-KU, G. A2 0 2£0l-':y 
X?2 06 a, 2 0 6 bCt-y bt"4 (i^LtiDMAT 
ft^fLS) o ifL^I^^'X^2 0 6 a, 2 0 6bC-fe7 
b 1 0 benis? WJX? 6 0 2 

h $mf- 9 \z&r> X b - ^ A 4 b - ? B & SKrT 
4 £ 1 1 i 0 . -e wSEJtr - ^ w BH£J& t ^ 1 ocoB 
PIB* (*7C2 b-y bA^^rS) Jf^tS. i^. 
4-TXf-'y7°S 1 4tt- ^A, BOiBi&rSM SV/ 

* 3 ffeflff Xf 77S15C1^ 7n -y ^ 
6 2 4 iff»/fl»fi-f - 6 2 5 £ ft^ LT . H^tiEK 
S*i4yX;Htai*Sis^-4. ^LTb-^A. B£|g 
«t4fit6 2 6, 6 2 7Srtli7J^-4» iOlOB<?5 
mtl4»3*LfcHl 2C*tJ;^:. ttfflf 5-^ y^^ 

0. ^^SfKSix^yX^tcMJE-r-g.x-^* 1 "1" T 
l>^K7l«JW. MS^^y^J* 

*«>f y^*«jR»s*i.Tif^>f >7?y9tfmm%ixx 

t S«ib-^A, B(4Jtfc^y;WN°;bx-c*ig»S 
*t, ^iftsco-f y ^ ^iR^SiiT ^4 -f y ^ 9 y 9 

i»$*tT V ^ S i: * b — ^ AJi y y X/W t\ b 
— ^ Bii^y/by^/bXTfgiJ^ft.S . 
[00 74]»:Xf 77S16Ci», b-i'Ac?)^ 
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^oyxM^js-rsx-y^ "i" -c&fur, -^wy 

X/M: i *) /F F >y F ixh . Z MS <oy 

£ftT v>* k # fib — ^ Ati yy')W VVXX'WMZti. 
§ ftT ^ * k # *i ^ > WX TMM £ ;fx* . 

[0075] fLTXf'/TS 1 8tCjl^-. Jf-W's.v F 

[0076] ^ Z<r>7X3— ^-v— Ft^lX^&M 
#\ EfctflMW-*^ F#-F'J -y^'OSS U 

*<?M y9CDnmz$btXt.—9ARXft-9BCDmm 

h £ k 5 . 
[0 0 7 7] El 2 2 Ji„ 2fsHJfi<?D®Jffi^i3V>T. 3^X 

T\ fo3&7)El2 icoyu-i-^-hbn— tx 

[0078] ZZX'li. Xf 77S2 ltn = 3t*7 
FU l/tScD*ITfJL 77S22tn = n- 1 CO 

T77S2-S5' j£c?X\ >y MHBfcfr 3 £ k J; 0 ^ 
4 . W , £ tos# s #IBii7t£t*«; L T IS 
»Sn47--^{i. HI 5<0-r— *Sffll»2 0 4aVf 
3-^2 0 5t<fc OffufrSfu %0>~MbLX, El 19 

1 6 0— 1 6 2 t^cTi: o \,zt£h . 
[0079] 12 lco^n— f-v-FT'«i. *F-y 
hcofBIP^b-^A, BiHBtSiatLit* 1 , f£ 

aw* H23esLfc«t5fc:, /Jn f -v h <m mn\zte>h 

§v>b-y2 9 F<^tB$|R#fct±:*:#^ 
t-^2 9 2k/h$v^b-^2 9 i^gg«rf-*J;^tL 

[0080] mm?>mm2 ] 112 3 (ajm(c) 
co-enmti, 1 ocoyx;P2 9 opnzm^zm%&¥t 

ftiicO/Fb — y 2 9 1. ^h-?2 92 SrlStt. #b — 
9<n&m*^XWM.htzm*^t, i^liSC, 
/hb-^2 9 1 ^t-^2 9 2^. Sgtti'hb 
-?2 9 1 k^b-^2 9 2k^|S|B#^^iE»-r*£ 
tti 1 ), 'FF -y h s tb'T F&t£*;F -y h03a«0 
F -y F *E«M-4«(cfflS-*-&*«-f £ttffiP2 
9 3 J: Dtt£i}£-l±££k£>T"££» Sfc. £^H2 3fc 



±IE/hb-^2 9 1(7)^ ^t-^292^ 
^, KlCt^hb-y 2 9 1 t^b-^2 9 2fc*Rl^tC 

<0 , ffl*f«te*:& \,\ F -y F t /Jn£ v> f -y h & fM-t* £ 

[oo8i] jyjiroawttijvvc , ib®«#c±^s$ 

#tfetMfc: F >y F ^IS»-r*^a6^^fr{iTIB^3l "3 T 
[0082] (1) 7 -y^HIf^6 0 3 tc^ vf-S*t/S#tt 

ttiffl y x/kfcwjet ^> #ia»x - ^ <5o«j£-r s b y f * s 

"1" (x-y#D) t^r.TV'**. 
[0083] (2) 7n >y 9 jSKS^ 624 
7n y^tRSLTV^i. 

[0084] (3)^yx;F/«:yx;^<7)SJRfi^ 

6 2 5 kyX;Haak#WJEtT^*„ 
[0085] (4) ^JCE-T* b - F ■ A *— :7>W3# 6 2 
6, 6 27<0V^^i*» (*a*«W*) ^'ATJ^tL*. 
[0086] lil±t04 oO^j^ra^ffcStJi. Lfcl^fc, 

^jiE-rsyx/^ttttifflb-^A, Bc7)vi-rixA> (ggti 

W*) ^flBKrSfL, ^^yX/Wci D^F'y h^(±/FF 

b- F A *—7'lVm j 5i>K H E Af!-§- 6 2 7 * 
fc*V^iHEBft^-6 2 6TS)**»l=J:-3T, 

7n >y 9 9 A 5 vXT-IBIir-'— 7 Sr^W F^;F 
( " 1 " ) tr&M: J: 0 , *A>0> F v F** iTOffiBt 

[0 087] ifcK, <I<50j;-5^ y^^'x-y NMH* 

F v F b ± F -y F £ EIW* Rfc^Stt* . >7 mi 

mmmzmm-mm<7)-i i titz^xm.w-t&, 

[0088] /F F -y F ^mtt hMS b ± F >y h SrtBSi 

Bfflk±iizE»zti& tmtmfr%&t>m% izb t>m 

mtX\>&« %ZX\ KMt**v 

± F «y h t /h F y F k *^^miB^$^l*^, 

A F -y F k F y F k ^IBIifiS^iM^^^^T L 4 

v ^ , lasis Ktmrnz f^xft * * kw 

M^^-T S £ k 3&*#i. feix* . 
[0 089] EI2 4 (A) ( B ) F -y F ^IBii-T* 

SflWHiMISjSLT^*. 1^4. 2 4 0T*tftW:2 
-p<7>FF'y F^afaTlBii-r*«^#^*» locoy 
X;F^ j?> tU $ tt* /Jn F >y F IBIiffl^ >f y 9 t 
X-fo * , # 2 4 0 <^eat 2 o<J0/Jn F -y F £ IBI* L 
J; 3 k"f"* k , #/hF -y FIBiiffl-f y9W±&7 4 5 > 
9°tf~ftl&fz#>, ^cr> F -y FfiSiiHcT) i 3 tc^L^h. 

[00 90 ] £#tfc«L„ SsSrftaLBTC-f y^Sttffit 
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x mt>k v v f Srieit s , 124 (b) 

^?yi7K7 FtCfc^T. t-^A607it- 
9 B 6 0 9<W$*fi£«l&LT t H t/h F -y YffiHtiQ 

(607) *K»Lfc*£li, ^fti: "3 *>«£ffiBLT 
V^b-*B (6 09) SKIW-4*^fclttT. Utaj 

X. W\2 4CDW2 4 0?)V v h£mi~t&m. **Jfct 
—9 B 6 0 9<7)Bi&fcJ; F#'IS£i£;ft 
4:M S^Tb-^B (6 0 9) ^mmmhX'hY 

A (607) SSBKWWrLTvhH >y FIBfiffl<7M y?Z 

n±aj$-£s<, £<o*£, b-^A (607) $mtbt& 

Z b tz X *} ttffi S ixS 4 y ? coll o #b - * B 
(609) *SBftLfc*#J: 0 t>a^fc», tttttciStt 
§tutb-^B6 0 9<7)^fe(c:j: Otttti^ixJt^ >? 
fc. itt-^A6 0 7«0»HBrtcJ: OttffiS^-f 
jWa^ft< i 3 0 . *-tf)*SII* 02 4 ( B ) x 
TjkTi. o l/Z^ W2 4 0_h"C2 o<7>F F -y F ^"TJEK^ "3 
ii^Xl^<D±YvYbLXimZtiZ>Zb\ l z%:&„ 

3 ■ f ■ L ( l/v3- 1/a v3) = 
f ■ L/v3=a/3 ( a - 
ilt, MHi£»f = 7 KHz. L=lmm, v3= 
6m/st«L a=l. 4fc^r 1 9. i«t^v2^ 
8. 4 (m/s) bt£h. 
®/hH 7ft±F >y h*|^tfafllKIEIH-S*^. 

[ o o 9 6 ] v^/hh* >y F£ta$§-rsi!<?M y9cont& 

SJKSr v3. ;*:F -y h£SMWSR<»f y^qlftaJK 

3 ■ f ■ L ( l/v3- 1//3 v3) = 
iot, f ■ L/v3=2/3/3 (>3 
iif, «fi*fcfi*fc, IlMttf = 7KHz, L = 
1mm. v3=6m/sttl,i: 1 /3 = 2 . 33is& 
•9. Z<7)b^vl= 1 4 (m/s) fc&£ 0 
[0098]f-5t, ±56cOlEt!lJa^iS: f ( = 7 K H 
z ) „ L= 1 mm£0:^fN0TT\ 'hF >y F Srl£lft"^^ 
tsbCO-jy? 5p 1 ) <7)ttffi3SSv3£6ni/s. 

4»F>y vm^Mfhtdsbcr)Ay9 (%}2 5p 1 ) <?)D±aj 
aSv2§r8. 4m/s . ±F>y h^lEiit-S/i^-f 
y^COtttfjaSvl^ 1 4m/ s fc-^-S t , Ztlt>*fr 
F -y him t{ZmizMteX9m%ti& Z b KSr* . 
[0 0 9 9] ££T_B&03£(2)(3)±I3\ «/ («- 
1) = 2/3/ (£- 1 ) £3: 9, ;W)> « ■ £+« 
-2j8 = 0tf>RKS£»J&$-4i*, ±3*L^4i/h3oto 

f >y f *ra t®mizmtexim~t& z t &? s 

[0 100] itOidtLT. ^-S-^-fX^F'y FS: 



[00 9 1 ] <lco i 3 (c=t3Ht*0JBB2 1 ±*UT, R t 

t lz X 9 . 2 F >y FtcJ; 9 F -y Fg^'feA L . * 
s0H*c7)x9T7r^^ ( A F ) * 1 OO^JELhfci-* 

[0092] [ mmmm 3 ] ; commcomm 3 ti± , 

1(13^02 3<7>SX)V<7)Wi-£XmmLtzZ. 0 fc. /FF -y 
F, 4>F-y F&V'^F'y F*g«-r4*&, iti^^tp 

/Jn^# F -y FfiSSrfBl t&Siz-t &9i*Wffit& . 
[00 93] H2 5(i, lB*RIHI**3«S^L"rE« 
l'7l. 4i F y F &tX^; F -y F LT V ^ . 

i Z X, Z ixt>±^h 3 -oco F «/ F b&Btctaift 

(D/F F >y F i: * F -y F £ H tffiKtlBi8r?-&*^. 
[0094] V^i/FF •yh%WMT&m<7M y?<Dmtti 

s«5rv3. tft^y b*im~th^coj yfcvmmmm. 

Jv2 (>v3) t-tl>i:. iti^ctJF-y Ffc'FF'y h<7) 

mw<±i/3~mw;X'fo&frt>, 

■t&b. f • L ( l/v3- l/v2) =1/3 (H«) 

[00 9 5 ] ;itv2=a v3 ( a > 1 ) fc-fSi:. 

= 3 ■ f • L («- 1 ) /a v3= 1 
1 ) fc3r&„ -*(2) 
Srvl (>v3) b~thb., Ztl^ F -y F b'hV >y FtO 

f . yx/w^fcieiMfiwiaiH* l t -rs 

f ■ L ( l/v3- 1/vl) =2/3 (IHK) <0K 

[00 97 ] ZZXv\ = (3 v3 ( /3 > 1 ) it" Si:. 

= 3 ■ f ■ L (/S-l ) //3v3=2 

-1 ) ttth. -*(3) 

>y F W-efLm*®, ^(3(i/jN F -y F 1 4" F -y F . /Jn F 
■y F t ± F -y F & IX* F <y F i: ± F -y F ^ffl^^T'ff 11 

b» £ *3ST 1= s . ^m.xmm $ tut hsb-t - 9 <r> 
wm x 9 m8 t mzum-& z t s . 

[oioi] *%0fl«i. y^/x -y Fie»^« 

*-Cfc. »X^F^-^flJffl^-S^«IE#-N-y F\ K 

[0102] ^(9ft*e^«Bg^Ma^V^T(±. Mi. 
If s *ll : ^l i Fll4 7 2 3 1 2 9-f-Bfl^ffl*. RH4 7 4 0 
7 9 6#^i||»CBI!SSfLTV^4S*fl*3riiaSfflv^T 
fid i>cr>ip1itt U\ iO^tiV^l^S^y'r^y F 

awmztLZ w&y- F^?RS&ic*rjc ixmrn^nx v ^ 
i ssaapsria*±#* #^*i»«sr < b h i mmmim 
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[0103] i^W'^JBtt<?5K»S#i: LTfi. *H 
#fFIS4 4 6 3 3 5 ft$4 345262^ 

JS4 3 1 3 1 2 4-^fl«Wfc:i5aS*iTV^*fr*aEffl 
[0104] IE«^>/ F<7>fl§J£fc LTfi. ±*feo#HH*ffl 

ffiC3&ftffifflj&*JB firt 4 ties § ixT u £ fflfiSt £ B§ 
^"SWIffFSM 5 5 8 3 3 3#»DMMK *ffl#fFl& 
4 4 5 9 6 0 0-^^«»*fflV^afiS«>*«g!tC*4n 

jp^t, mm^mnm^mmzntx , 

Hfj^iWIIH 59-12367 O-^fKD&X*/^ 
Bfi^-^iRflSSDa 5 9-1 3846 1 ^fBfcS^fcffi 

[0105] § <f, ic, iaii^B^iB«T-§ &&±mm 

H*«fcJBJft3*ufc 1 fl^EM^ Fi: LT 

[0106] mix. mm&mzmmzti&ztT. m 

ifflW&ttl&kEtE!to*v~79'< reDteJf^y F . * 
•£> ^fifBfflK-y F i#£-flsfcjt>r * y^sWRtt^ 
tltzll— Ml •yi^-f r^iaH^-/ K£fflWC& ±H 

[oio7]*fc, xmwGmsmnm&b vxm-i 

*a^*ft&irt-6 i t te*mi<7)®m-m%mzx'Z 
&cox"i&$. Lui> zti^zMfomzmfti 

IBiS^y F£*f LTcO^f >v >y Ky^g, 7 'J 

- f %fto z t i> gjg Ltam^ft o tzMz^mxh 
[oios] $ a>£, tas^Bwia^- Ft LT(±H 



[0109] J2LhKWL,fcafsSSWII(tM(cfeV»-Ctt, 4" 

it-thA >7x*foixi>. m&xmth t<(4«^ws 

-f >?S#:2:3 0* CtLh7 0° cmT<5DiEBl*lTi&K 

[Olio] flniT, »fiWfcSP!sx*;i^-tJ:SIMB 
£ y ^ <o®Ptt«*» ^.IMl^M^x^ 

*fcii-f >-^^%£|iSih-r4^. ^B«ffiT«L 
JPl^tc J: -5 T^t-T 4 >f > 7 Srffl V ^>T i>M\ \ v ^-flfitc 

^»^^)^-comm^zm ttzn^zx ^xa 

J;3^*I^^y^{i:. !|«BH354-5 684 7#4!rf8A 
4V^4SHIB6 0-7 1 2 6 O^fgtlBttSflS «t 3 

55:. ^iM^-hmmifzitmmiuzm^tfzimmi 
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